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(54) SURFACE ILLUMINATION DEVICE 

(57) Abstract: 

PURPOSE: To increase brightness while maintaining the uniformity over 
the entire surface of a light diffusion plate without increasing the 
thickness over the entire part of a light reflection plate by devising 
the surface shape of the light diffusing plate. 

CONSTITUTION: This surface illumination device is constituted by having 
a transparent plate 2, a reflection plate 4 laminated on the rear 
surface of this transparent plate 2 and the light diffusing plate 6 
laminated on the front surface of the transparent plate 2, providing an 
irregular reflection layer 3 between the transparent plate 2 and the 
reflection plate 4 and disposing a light source 8 for irradiating the 
inside of the transparent plate 2 with light on the lateral end face of 
the transparent plate 2. Plural dotty projections 7 which are regularly 
arranged and have light condensing and diffusing functions are formed on 
the surface of the above-mentioned light diffusion plate 6 on the side 
opposite from the transparent plate 2. Then, the light transmitted 



through the transparent plate 2 is effectively condensed by the 
respective dotty projections 7 and the light condensed in such a manner 
is efficiently diffused and, therefore, the brightness is made higher 
than heretofore while the desired uniformity is maintained without 
increasing the total thickness. 
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CLAIMS 



[Claim(s)] 

[Claim 1] While having the transparence plate 2, the reflecting plate 4 
which carries out a laminating to the rear face of this transparence 
plate 2, and the optical diffusion plate 6 which carries out a 
laminating to the front face of said transparence plate 2 and forming 
the scattered reflection layer 3 between said transparence plates 2 and 
said reflecting plates 4 Area-light equipment which carries out the 
description of forming condensing arranged regularly and two or more 
dot-like projections 7 with a diffusion function to an anti-opposed face 
with said transparence plate 2 in said optical diffusion plate 6 in the 
area-light equipment which has arranged the light source 8 which 



irradiates light in this transparence plate 2 in the side edge side of 
said transparence plate 2. 

[Claim 2] Area-light equipment according to claim 1 which makes the dot- 
like projection 7 formed in the optical diffusion plate 6 the shape of a 
semi-sphere. 

[Claim 3] Claim 1 which is arranging alternately two or more dot-like 
projections 7 formed in the optical diffusion plate 6, and area-light 
equipment given in two. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to area-light equipment 
and the area-light equipment used for a liquid crystal display etc. in 
detail. 
[0002] 

[Description of the Prior Art] As it is indicated by JP, 58-38186, U, for 
example and is conventionally shown in drawing 7 and drawing 8 as this 
kind of area-light equipment While forming in one field of the 
transparence plate A the scattered reflection layer B which consists of 
the fine spot of a large number to which scattered reflection of the 
light is carried out and making the rear face of said transparence plate 
A carry out the laminating of the reflecting plate C to the letter of 
adhesion by using this scattered reflection layer B as a rear face The 
front face of said transparence plate A is made to carry out the 
laminating of the optical diffusion plate D which has the irregularity 
to which a configuration changes from an unspecified crepe pattern to 
one field to the letter of adhesion, the light sources E and E are 
arranged in the both-sides side face of said transparence plate A, and 
what illuminated uniformly and brightly the whole surface of said 
optical diffusion plate D is known. 
[0003] 

[Problem (s) to be Solved by the Invention] By the way, when the area- 
light equipment constituted as mentioned above is used for a liquid 
crystal display, An operator needs to enable it to recognize liquid 
crystal displays, such as **** expressed all over a liquid crystal 
display plate, a numeric value, and a pattern, with uniform vision, 



therefore it crosses all over a liquid crystal display plate. By 
homogeneity It is requested that the brightness more than predetermined 
is maintained. And moreover Not only in when seeing liquid crystal 
displays expressed to said liquid crystal display plate, such as **** 
and a numeric value, from a right angle to the screen core of said 
display plate Even when seeing to the upper and lower sides and right 
and left to said screen core within the limits of a predetermined 
********** angle of visibility (generally 60 degrees), what can be 
recognized with uniform vision is desired. 

[0004] However, with the area-light equipment by which the conventional 
proposal is made, it migrated to all the front faces of a liquid crystal 
display plate, and sufficient high brightness could not be obtained, 
maintaining regularity, but there was a problem which is not made to 
recognize a liquid crystal display easily with uniform vision in the 
range of an angle of visibility. 

[0005] Moreover, although two or more sheet laminating of said optical 
diffusion plate is carried out or what performed crimp processing to the 
front flesh side of an optical diffusion plate, and formed the crepe 
pattern is proposed as an approach of solving the above problem In any 
case, condensing effectiveness is low, and the problem which still runs 
short of the brightness in the range of an angle of visibility remains, 
and cannot perform recognition with uniform vision enough over all the 
front faces of a liquid crystal display plate. 

[0006] In this invention, when this problem was pursued, it traced that 
a difficulty was in the optical diffusion plate D which carries out a 
laminating to the front face of said transparence plate A. That is, 
although it has a certain amount of condensing diffusion since this 
optical diffusion plate D performs crimp processing and makes it the 
crepe pattern so that regularity may be obtained, there is no regular 
condensing function, therefore there is much unevenness, and a 
condensing operation also has it, and it traces that brightness runs 
short, and invents paying attention to an optical diffusion plate. 
[ inadequate ] 

[0007] This invention aims at offering the area-light equipment which 
can make brightness high on the whole surface of an optical diffusion 
plate, without devising the shape of surface type of an optical 
diffusion plate, and the thickness of the whole equipment becoming thick, 
in order to solve the above-mentioned trouble. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose, while this invention is equipped with the transparence plate 2, 



the reflecting plate 4 which carries out a laminating to the rear face 
of this transparence plate 2, and the optical diffusion plate 6 which 
carries out a laminating to the front face of said transparence plate 2 
and forms the scattered reflection layer 3 between said transparence 
plates 2 and said reflecting plates 4 In the side edge side of said 
transparence plate 2, two or more dot-like projections 7 which have 
condensing arranged regularly and a diffusion function in an anti- 
opposed face with said transparence plate 2 in said optical diffusion 
plate 6 were formed in the area-light equipment which has arranged the 
light source 8 which irradiates light in this transparence plate 2. 
[0009] Moreover, as for the dot-like projection 7 formed in said optical 
diffusion plate 6, it is desirable to form in the shape of a semi-sphere. 
[0010] Moreover, as for two or more dot-like projections 7 formed in 
said optical diffusion plate 6, arranging alternately is desirable. 
[0011] 

[Function] Since the dot-like projection 7 which has condensing which 
plurality described above, and a diffusion function in an anti-opposed 
face with the transparence plate 2 of said optical diffusion plate 6 was 
arranged regularly and formed Since the light which was made to condense 
effectively the light which has passed said transparence plate 2 by said 
dot-like projection 7, and condensed can be diffused When the brightness 
in the range of an angle of visibility can be made high, therefore it 
applies to a liquid crystal display plate, maintaining regularity, 
recognition with uniform vision can be easily performed over all the 
front faces of this liquid crystal display plate. 

[0012] Moreover, when forming said dot-like projection 7 in the shape of 
a semi-sphere, while better condensing is attained according to the lens 
effectiveness, diffusion of the light in each projection 7 will be 
performed efficiently, and on the whole, brightness can be raised more, 
maintaining regularity. 

[0013] moreover, said each dot-like projection 7 — since the 
consistency of length, width, and said dot-like projection 7 occupied in 
the whole area since it sets aslant and is moreover mostly made to 
homogeneity at the minimum can be increased for spacing during each 
projection 7 by arranging .... alternately, on the whole, condensing and 
diffusion can be performed good, and improvement in brightness is raised 
further. 
[0014] 

[Example] Drawing 1 shows a part of cross section of the area-light 
equipment of this invention. The transparence plate 2 of 4-5mm thickness 
which consists mainly of acrylic resin, The reflecting plate 4 which 



carries out a laminating to the letter of adhesion through the spot 31 
which forms the scattered reflection layer 3 which carries out a 
postscript all over the rear face of this transparence plate 2, The 1st 
light diffusion plate 5 which becomes a letter of adhesion from the 
polycarbonate which carries out a laminating, polyester resin, etc. on 
the front face of said transparence plate 2, Form a light guide plate 1 
with the 2nd light diffusion plate 6 which has the description of this 
invention, and the light sources 8 and 8 of an incandescent lamp, a 
fluorescent light, etc. are arranged to the both-ends side of this light 
guide plate 1. It constitutes so that the light which irradiates in said 
transparence plate 2 and carries out incidence into this transparence 
plate 2 may illuminate the light from said light source 8 on said 2nd 
light diffusion plate 6 whole surface. 

[0015] In the above configuration in addition, said scattered reflection 
layer 3 It forms in the rear face which is an opposed face with said 
reflecting plate 4 of said transparence plate 2. This scattered 
reflection layer 3 A majority of said fine spots 31 whose height is 
about 30 micrometers, for example are printed so that a specific pattern 
may be drawn by screen-stencil etc. with the white coating of gloss **** 
which mixed the minute glass bead. It is made to carry out scattered 
reflection of a part of light which carries out incidence into said 
transparence plate 2 from said light source 8. In this case, although it 
is desirable to make it the shape of a semi-sphere, other configurations 
are sufficient as it, and homogeneity distribution is sufficient as it, 
although a spot consistency may be made to become dense as the 
configuration of said spot 31 keeps away to said light sources 8 and 8. 
[0016] Moreover, although said 1st light diffusion plate 5 is an optical 
diffusion plate in the conventional example from which a configuration 
equips the front face used as the anti-opposed face of said transparence 
plate 2 with the irregularity of an unspecified crepe pattern, and the 
whole serves as opalescence and especially this 1st light diffusion 
plate 5 is not required for it, using, when improving regularity is 
desirable. 

[0017] Next, said 2nd light diffusion plate 6 which is the description 
of this invention is explained. This 2nd light diffusion plate 6 forms 
two or more dot-like projections 7 which have condensing arranged 
regularly and a diffusion function in an anti-opposed face with said 
transparence plate 2 using resin sheets, such as polycarbonate resin and 
polyester resin, like the 1st light diffusion plate 5. 
[0018] the die pressing according [ this dot-like projection 7 ] to this 
embossing roll using an embossing roll — carrying out — the example 



which was fabricated and was shown in drawing 1 thru/or drawing 3 — the 
diameter of about 40 micrometers — it presupposed that it is 
hemispherical, and like drawing 3 , it was alternate and a majority of 
each [ these ] dot-like projections 7 were arranged regularly. 
[0019] When it is desirable at the point that the thickness of a light 
guide plate 1 can be stopped and fabricates using an embossing roll so 
that thickness including the dot-like projection 7 of said 2nd light 
diffusion plate 6 is thin, it is set to 100-200 micrometers. Moreover, 
when a hemispherical diameter is set to 40 micrometers, as for the pitch 
of said dot-like projection 7, considering as 40-micrometer pitch is 
desirable, but even if it makes it larger than 40-micrometer pitch, it 
does not interfere. Moreover, although between the dot-like projections 
7 which adjoin as shown in drawing 2 may be fabricated in the shape of 
flatness when making it larger than 40-micrometer pitch, it is good also 
as a reverse R configuration which follows said dot-like projection 7. 
[0020] When a deer is carried out and incidence of the light is carried 
out into said transparence plate 2 from said light source 8, in the 
light guide plate 1 constituted as mentioned above light Said each spot 
[ in / it goes on carrying out total reflection within said transparence 
plate 2, and / in this light / said transparence plate 2 ] 31 .... When 
a formation location is reached, Reflect irregularly by .... , or hit 
said reflecting plate 4 directly and it reflects, this spot 31 — 
passing — said reflecting plate 4 side of said transparence plate 2 — 
coming out — said each spot 31 — Repeat refraction reflection, and in 
the account transparence plate 2 of back to front, incidence is carried 
out and it spreads at homogeneity at said 1st light diffusion plate 5. 
Furthermore, light diffuses from this 1st light diffusion plate 5, and 
it results in said 2nd light . diffusion plate 6, and is efficiently 
condensed with this 2nd light diffusion plate 6, and the condensed light 
diffuses every dot-like projection 7, and said 2nd light diffusion plate 
6 whole surface is brightly illuminated by homogeneity. 
[0021] Incidentally, when compared about the regularity and the 
brightness of the light guide plate 1 which carried out the laminating 
of the 2nd light diffusion plate 6, and constituted it, the light guide 
plate 5, i.e., said 1st light diffusion plate, of said 1st example of 
this invention, and the conventional light guide plate which carried out 
the two-sheet laminating of said 1st light diffusion plate 5, the 
measurement result shown in Table 1 and 2 was obtained. 
[0022] The same thing is being used for the comparison data of these 
light guide plates except said 2nd light diffusion plate 6, respectively. 
The magnitude of 5. 7mm and the whole is 206mm wide and 149mm (the 



magnitude of an effective light-emitting part) long about the total 
thickness of each light guide plate. As the two-point broken line shown 
in drawing 4 shows, the thing of die length of 205mm, the diameter of 
3.0mm, and a 5W input is used for said light source 8 by the long side 2 
LGT type as being 192mm wide and 144mm long. 

[0023] And as shown in drawing 4 , in nine places at which axes of 
ordinate Yl, Y2, and Y3 and axes of abscissa XI, X2, and X3 are 
distributed to nine front faces in the core and periphery of each light 
guide plate, i.e., a light guide plate, so that spacing may become equal, 
respectively, and each [ these ] XY shaft crosses them, the brightness 
seen from a perpendicular direction to said light guide plate is 
measured. In addition, the measuring instrument to be used is T0PC0N. 
BM-7 (T0PC0N CORP. make) is used. 

[0024] It is [0025] when the measurement result of the brightness about 
the light guide plate 1 of the 1st example is shown in Table 1. 

[Table 1] 

ET 



[0026] (unit: Becoming cd/m2), average luminance is 2354 cd/m2 in 88% of 
regularity. It became. 

[0027] In addition, it is asking for regularity at (the minimum value of 

measured value) / (maximum of measured value) xl00%. 

[0028] Next, it is [0029] when the measurement result of the brightness 

about the conventional light guide plate is shown in Table 2. 

[Table 2] 

B" 



[0030] (unit: Becoming cd/m2), average luminance is 2071 cd/m2 in 84% of 
regularity. It became. 

[0031] From the above result, the light guide plate 1 of this invention 
is understood [ while regularity is the same (it is improving a little 
in the measurement result) mostly, it is moreover raised about 11.4% in 
average luminance and the regularity more than predetermined is 
maintained compared with the conventional thing, and ] that brightness 



is improving on the whole, making total thickness the same. 
[0032] Moreover, the result of having changed and measured the include 
angle which tries to receive this light guide plate 1 in the brightness 
in the light guide plate 1 of this invention is shown below. 
[0033] In drawing 4 , this light guide plate 1 is received in the center 
section of said light guide plate 1. First, centering on the direction 
of a right angle (location of the front face of a light guide plate 1 to 
90 degrees) Each brightness when setting the brightness when inclining 
to the end-face side which arranges a for the brightness in each include 
angle when inclining the include angle to see to a longitudinal- 
direction, i.e., end face which is not arranging said light source 8, 
side, and is arranging the vertical direction 8, i.e., said light source, 
for the include angle to see to b is shown in Table 3. 
[0034] 
[Table 3] 




[0035] When applying to a liquid crystal display plate generally, an 
angle of visibility is made into 60 degrees, what a liquid crystal 
display can recognize good with uniform vision to the location seen from 
a right angle to the screen core of said liquid crystal display plate 
within limits which were able to be shifted by a unit of 30 degrees in 
the direction of four directions is required, and the angle of 
visibility in Table 3 is within the limits of the 90 above mentioned 
include angles thru/or 60 degrees. 

[0036] Moreover, the measuring point of the brightness in Table 3 is 
brightness 2208 cd/m2 of the center position which is the intersection 
of the axis of ordinate Y2 of drawing 4 , and an axis of abscissa X2, 
i. e. , the center position shown by **, and was shown in Table 1. 
Brightness 2211 cd/m2 in the 90-degree location in Table 3 And 2216 
cd/m2 Although it differs somewhat, these are measurement errors and a 
theory top will be in agreement. 

[0037] Therefore, although brightness will fall a little to the above 



mentioned upper and lower sides and the above mentioned angle-of- 
visibility limitation of a longitudinal direction if the brightness is 
seen in the angle-of-visibility range (90 - 60 degrees in Table 3) in 
the measurement result of Table 3 Within the limits of 40 angles of 
visibility (90 - 70 degrees in Table 3) (location of the front face of a 
light guide plate to 70 degrees), i.e., the angle of visibility usually 
used, there is almost no fall of brightness and predetermined brightness 
is obtained in the range of an angle of visibility. 
[0038] In the example shown in drawing 1 thru/or drawing 3 , that 
desired regularity was obtained and the brightness has improved, making 
it the total thickness same like the above as the conventional example 
Since the dot-like projection 7 of a large number formed all over said 
2nd light diffusion plate 6 is made hemispherical From having structure 
with which each [ these ] dot-like projection 7 carried out the 
operation of a lens, and the small lens was innumerably located in a 
line It is thought that it is because the light which could condense 
efficiently the light which passed said transparence plate 2 and the 1st 
light diffusion plate 5 by the lens effectiveness, and condensed in the 
range of an angle of visibility can be efficiently diffused in each dot- 
like projection 7. 

[0039] Moreover, said dot-like projection 7 in this invention may not be 
limited in the shape of a semi-sphere as mentioned above, and may be 
formed truncated **** or in the shape of a truncated cone, and may be 
formed in a cylinder or a prismatic form. 

[0040] One example is shown in drawing 5 and 6 among those. Drawing 5 
and the example shown in 6 are what was formed in the shape of a 
truncated hexagon-head spindle, after opposed face spacing set to 40 
micrometers at the maximum and makes the tilt angle of each side about 
35 degrees, forms the circular crevice 71 with a diameter of 7. 5 
micrometers in a top-face center section, and arranges it regularly 
alternately like the 1st example which showed each [ these ] dot-like 
projection 7 to drawing 1 thru/or drawing 3 . 

[0041] Said each dot-like projection 7 in this example can also improve 
brightness, without thickening total thickness, being able to fabricate 
with an embossing roll, and the same effectiveness as the 1st example 
being acquired by said each dot-like projection 7, and being able to 
obtain predetermined regularity. 

[0042] In addition, improvement in brightness is obtained as compared 
with the case where it does not form, what said circular crevice 71 
raised the optical diffuser efficiency in a top face, raises brightness, 
and formed this crevice 71 is circular, and also it is desirable to 



consider as the cross-section configuration and analog of said dot-like 
projection 7. 

[0043] Moreover, in the above configuration, the height of said dot-like 
projection 7 can be set up freely, and can also set up the pitch during 
each dot-like projection 7 corresponding to desired brightness, and it 
is not necessary to necessarily arrange it alternately. 
[0044] Moreover, although the laminating of the 2nd light diffusion 
plate 6 which has said dot-like projection 7 to this 1st light diffusion 
plate 5 was carried out in said 1st example using the 1st light 
diffusion plate 5 of a crepe pattern, it is not necessary to use the 1st 
light diffusion plate 5. However, it can be made higher than the case 
where only said 2nd light diffusion plate 6 is used without using said 
1st light diffusion plate 5 for brightness, by using said 1st light 
diffusion plate 5. 
[0045] 

[Effect of the Invention] Condensing which arranged the light guide 
plate of this invention regularly to the anti-opposed face with said 
transparence plate 2 in said optical diffusion plate 6 as explained 
above, Since two or more dot-like projections 7 with a diffusion 
function were formed and the light which was made to condense 
effectively the light which has passed said transparence plate 2 by said 
each dot-like projection 7, and carried out **** condensing can be 
diffused efficiently Brightness can be made higher than before, without 
thickening total thickness, maintaining desired regularity. Therefore, 
when it applies to a liquid crystal display plate, recognition with 
uniform vision can be easily performed over all the front faces of this 
liquid crystal display plate. 

[0046] Moreover, when forming said dot-like projection 7 in the shape of 
a semi-sphere, while better condensing is attained according to the lens 
effectiveness, diffusion of the light in each projection 7 will be 
performed efficiently, and on the whole, brightness can be raised more, 
maintaining regularity. 

[0047] moreover, said each dot-like projection 7 — since the 
consistency of length, width, and said dot-like projection 7 occupied in 
the whole area since it sets aslant and is moreover mostly made to 
homogeneity at the minimum can be increased in spacing during each 
projection 7 by arranging .... alternately, on the whole, the condensing 
and diffusion can be performed more to fitness, and much more 
improvement in brightness is attained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The area-light equipment of this invention is a notching 
sectional view a part. 

[Drawing 2] The 2nd light diffusion plate in the 1st example is a 
notching sectional view a part. 

[Drawing 3] The 2nd light diffusion plate in the 1st example is a 
notching plan a part. 

[Drawing 4] The explanatory view showing the measuring point at the time 
of measuring the brightness of the light guide plate in the 1st example, 
and the conventional light guide plate. 

[Drawing 5] The optical diffusion plate in the 2nd example is a notching 
sectional view a part. 

[Drawing 6] The optical diffusion plate in the 2nd example is a notching 
plan a part. 

[Drawing 7] The sectional view of conventional area-light equipment. 
[Drawing 8] Conventional area-light equipment is a notching perspective 
view a part. 

[Description of Notations] 

2 Transparence Plate 

3 Scattered Reflection Layer 

4 Reflecting Plate 

6 Optical Diffusion Plate (2nd Light Diffusion Plate) 

7 Dot-like Projection 

8 Light Source 
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S 2 AlcfteBfcft-eftB 8 *EB LfcnKKIl&BKS 

l^T, MI37tffitiS6lcj5W5Ml3^ffi2«!:CDS^lPl 

H*SfcS7«BtfLfcO?**. 

[0 0 0 9] *fc» HU§3^ffif(ffi6tC^-r5 K-> htt 
£S 7 ti^tfKffMT £ C t tfffS U\ 

[0 0 10] tOIB3^AtM& 6 (c^JA-T ««BCC0 K 
v h«^7tt**tticEKr*citfff*U\ > 

[00 1 1] 

[ftffl] IHBiWBtE 6 OSB^S 2 tOS^lRlElc^ 
OlufBLfcft^ ra«5toF^ h«9SS7«jiMiJ 

mzmm LTBm ltc<ot\ mmwm 2 *aa lt* 

fe3t*fflEK-y httSSB7?SS)!Hc»3t*-e6*is *^ 
^6^5 ASA <DSH?4)iEil£ 5^ < "T 5 Z. t &T* 

jSJix-r x y n'so^aiiiKtofc y J§-*«jiifpoB 

B*«»lcfT3Ci:fl«T**0-pa5*. 
[0 0 12] WEKv httSSB7*. ¥«WcffJ 

fiX-r^Ji^tctt, u vxia*(c j: y * y as? ^^^rt 

tg^^^^ttlc, «8B7 -rottOS**^** <frto 

ti*ci(c«:y, ^ffa«ffi«ft^6^*n(c<i:yns 

[0 0 13] lB3*Ky h«3Sfi7""* s F*tt 

KEKf «citc*y» «SjB7nonM«tst. ^ m 

OH^,546^BuI3K'y t-ttS8iB7oafS*Jiirci:fi 5 
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[00 14] 

/TLfttCTSoT, 4~5mmJI(D±<!:LT7^U;l/ 
*88fr6fi8*aRi«2t» coaqiltfttOKii&ifllcft 
IB-T 3 ttBrtrsKA 3 1 Zft LT®*mc 

«jir*E««4t» HuiBSB«2oastcffi#t*;ictt 
hm« y ixxii/WiiBa^sa: 
ssg 1 ftffitMss *9B£otttt««r3«2%tttt 

«6£lC«fcyW3fe«1»&8U EOJWfcfilOSOTIiili 
»3tt«ft^03tta8 f 8*EHLT» tOIB 

8 fr5<£ft£i!ui3ilB£tS 2 ftlcffltt U ttaHfi 2 
flic M!3Jg 2 ftfcDtfS 6 ^SlCfc^TfiS 

tat % a o ictta Lfc*©?*«. 

[0 0 15] fej. JJLbD*fiEfcj3l/»T» flftBiLEl<M3 

5Xe-X*^Lfcy+JI(f UoaSMWcJ: y X* y 
- VffWft <£o icfflfriMH * 

«iS3rtf 3 0 jumSJK4)ii)1BK£3 1 ££tfc£P»JLTs 
flylBftl 8 6 fflEfflUB. 2 rttc AiW*3tOH8*a 

*3 lOJBtttt, ¥3attlCf«Otfff*Ll^ ftecom 
[0 0 16] $fc» illIBgn%tttt«i5& MfBiSTO 

[0 0 17] %(C*ft«(Ol$ffi?S«|inB«23«fitffi[« 
6(COlNTBWr*. CO«23tffilWfi6(*» Sfllftffi 

SSB7*JBfi8Lfct,©?3&«. 
[0 0 18] coKv H*S&S7H\ I^li'iV^P 
-;u*fflt\ Itev#xo-/We**SBf Llc<fcyfi)BB 
oT* El 1 7!iSH3(<:^L/t«ttfil?ttfllS 
»4 0|umOi|aM*tU CtiSSKy httSSB 
7 H 3 ©J: 5 lc™*7SBiJ«lc*»i3KLfc<D? 

[0 0 19] g!IElg2fttt1ft&64>K'J' httSBB7*S 

^CttfldAtfl 0 0~2 0 0(jmi65 o Sfc* 1MB K 
*h«S5S70evfB, ^«ttit^4 0pm<t:L/i: 
if£s AOMmey^tr^OffffSU^, 4 0pm 



ey**y**<LTtiJ!L£a.!B:l\ 4 0pm 

t y ^ J: y ** < TZmSs H 2 tea* Lfc «fc 3 fcBST 
« HttSSB7M*¥*ittlcia«LT'fe<fcl^» S5I3 

[0020] L^LTs «±<D «fc 3 tC*Hfi£ LfcSPJtffi 1 
fcfc^T. IfflBftJi 8 fr6 ffiriB9«H& 2 rtlC3t*A»* 

3fcM\ tt^l!l»fi2rt?£EttL&#6*fT 
U C©^mil3^1S2lCt5ttStul3SSi^3 1 
©JBSMMtESofcfc*. 8t&£3 1 SilifiLTs fflR 
51WIS2 0IWB5««4«(C111T» tMB&aEA3 1 .... 
IE* yaSW Lfcy > S5I3J5l>fffi4(CE8£fc?Tjgft 

L/tyLT, n«fstt«tiy£U f-<o*BMBaiii«2 

fcteAftSftTfuiBSil 1 3HI&IHS5 icia-lcffSfcfc 
y. *5tCs CO»13iai!««5fr63^fl ! a«*tlT» 
tufBSft 2 6 fcsy s BK2%ffi1Kfi6(<:J:y«b 

7citcjfi»*ti«©T*oT» mm%2Kimm6$. 

[002 1] Hfct&HQiMBft 1 XttftkOVftSu 
*y» wtlB«1^&IM&5(C % Sg2ftftartS6£:»|f L 
T*a LfciMfc* 1 t» fuIBSS 1 3-6«IfiSC*g 5 5 2 KM 

t , si ar« 2 icsfiiiiSBiRfiff stife. 

[0 0 2 2] Ctl6»JttSOikl»WW:, ^n?'tlMI3 

iB2yat»tS6w»(*rai;'6.©*ffifliLTfey, 

*gO,«jl5 5. 7mm N «l2 0 6m 

nu «K1 4 9mm (««583Wi!0***tt» H4Kwr 
2jSSM«-P55rJ:3K«l1 9 2mm, «1 4 4mmT* 
5) i: LT\ WE3tai8*fta2ttaT» **2 0 5m 
m, KS 3. 0mm, 5 9-y hA73©t,©5ffiffl-r«, 
[0 0 2 3] *LT\ H4lC^rj:3tC» **3fcSO+ 

*&ar?H5a*icfitts 9 arm. ^ * y ^«wssic 

«ttY1. Y2, Y3<!:, WHX1. X2, X 3,1:5^ 
*i«ilBH W t ft * J: 3 (CE# L T C *i 6 # X Y tt 
#SSb* 9«miCfe^T» MSB^^teWL^E^lRl^ 

tt. TOPCON BM-7 (h^UVtt^) 5ffifflL 

[o o 2 4] m i »t«ga}ff3^is i iz^Tvmmom 

[0 0 2 5] 
«1] 

Y 1 Y 2 Y3 

XI 2494 2493 2392 

X2 2270 2208 2 192 

X3 2282 2421 2433 



[0 0 2 6] (IMft: cd/m2) £fcy % 8 
%7\ TJOTfiEtts 2 3 54cd/m2 fcftoft. 
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[0 0 2 7] *D??Jt« OHJglioS'Jia) / (H£ 
fil£>S;*:fiS) X 1 0 0%T5R46Tt^o 
[0 0 2 8] 0?HC, «e*0*3ttfilEO^TO»«©3!l 

[0029] 
»2] 



Y 1 



X3 



2 02 4 



Y 2 



2 1 1 



Y3 



2 12 8 



[0 0 3 0] (JUtt: cd/m2) £&y % JSJ?flE8 4 
%7\ TJSfltttt* 2 0 7 1 c d/m2 tftofe. 
[00 3 1] «±©*S»frS, *893®*ftttM tt* ft 



[0 0 3 2] gift, *5|B^^ffi1 lC£t*%HB£tX 
T. 

[0 0 3 3] H41C!6^T» WESWfeffil ®+* 

!Bfr6 9 0*Ott» **flJS*£**lRl» 
fflljltfs B5E7 l c;JS8 5iBiaLT^^lMISSffliJ(cffl 

[0034] 
»3] 





a 


b 


90Jg 


2 2 11 c d/m 2 


2 2 16 c d/m 2 


7 OS 


2 0 15 c d /m' 2 


20 58 c d/m 2 


60S 


1 7 2 9 c d/m 4 


17 5 1 c d/m 2 


50jg 


1 3 3 2 c d/m 2 


1 3 96 c d/m 2 


40Jg 


8 5 5 cd/m 2 


1 0 5 9 c d/m 2 



[0035] Htti=»ii7Vx7i^«ic»Br*Ji 

ft85Wftff ICIM?* « C t 

[0 0 3 6] *fe» S3K£tt3A&<D3U£ttlltt* H 

4(D&S£«lY2, i«X20S*, -3*y» ©T?S*Lfc+ 
iWft«"P*oT» a 1 lCSLfc*i&KM©Btt2 2 0 8 
c d/m2 fc«3 icaStt* 9 0SffiH7O»S2 2 1 1 

c d/m2 St>2 2 16c d/m2 t\Z$>'PWz%h\ 

3 = 

[0 0 3 7] ftoT* S3O38£ISA?0!)4BSfteBI 
(«3(E33W-*9 0~6 0J» T\ *©fltt**T** 

=Fffi"FLTl^*<fc ffiSft («3(ca5tt*9 0~7 0 

jg) , o*y, atti£H&fi«a&fl4 0jK (wieso 

«BBfrS7 0Sfl!>{M) <DBHfc?tt» »£IMM>ffiT 



[0038] HI 7!i£BI 3 Kg* LftHttffillC J3l/»T» tt 

±oct<sei5«twii;ttjitcLftfl«6» maojw* 

tf»6*lT» *OW*tflRl±T»*«:©W:» «ufBS&2ft& 
fcLTl^5#Ss Cft6*Ky httSSB7fl«UvXOflF 
M!B^*g2RO : miJ l 6ffiift55^aML/i: 

[0 0 3 9] *fc, *8HK£l*31!ffiB K-y htt£ig7 

[0 0 4 0] *<D3-B— 3©**ffil*BI5atf6lEax 

r. 05, 6lCCTlfc£tfeftl& ttnrtAgttKJFgAL 
ftt©T. tt«iW«*Tm«'4 0jumc:U & 

fc«9;UflIS7. 5Mm©P3JBiaW7 1*JBJ«U Eft 
6*Kv h«SSB7*H1 71SH3lcSL/fcJBl Stttfll 

[004 1] C®£ffiffl(c£tt«fliIIB& K-y htt£ig7 
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w*w< r* c 1 4 < »s*iPi±T**o-p**. 

[0 0 4 2] ftk BiJf3PW«7 1 H\ MfflT03Watt 
W/I^fR)±?^^t<DT\ C(DE!]g|57 1 * 

[0 0 4 3] W±<0«WitCfi^T» SHE Kvhtt 

%m 7 inw>e v ?*,mm<Dnmzttfc lthjws c t 
[0044] $fc v suiBm i nsgflra. mimois 

1 ftffilMS 5 fcJB^T. £<DSg 1 ^fiStjftg 5 ICMIB K-y 
h««iE7**-r*»231flSttfi6*a«Lftfl«» Si 

fHS5*flii/»*cfcfcJ:y» $Jt£fj§EJg1ttfelfcl£5 

^^ffl^-rittuiB^ 2 mmm. 6 « j: 

ytiB<*-*C£#?#*0T**. 
[0 04 5] 

BSE©***] l}(±BW3LfcJ:3fc, *f8Woai3Hfi 
tt. iMBttttflttS 6 (C£»t«ffllB9K«( 2 £©5*f|6]® 
lc«JWttfcE5ULfc*3fc l£tt«IIIB«<&-?ttna) Ky h 
ttSSB7SJBi8Lfc#5* ifllBaHI«2*aaLT*jte 
JteiaiBftKy KttS8B7TSatc«W*-a:6tu 
o s »r<iatLfcjlfi*SJi*J:<jatt*-e:*e:tfl5?** 

z>ztr s <. y f^cttfi 1 **® 

C Oft A r -f X 7 U-f SC^SEIC toft y SD-£*IM? 
©B*SSJBtefr3 C iff?**©?**. 



[0 0 4 6] *fc* huIB Ky h«S6iB7*» ija«ttlcJB 

mtzm-sizte. [y >x»»c j: y <t y sff&*3t#pr 

Bt4«t«fc «8S7T©3ttfl!)attfl%*J:<fTt) 

tiscticay, $ffa%ffi«tt#6£tttt(c<i:yj|j£ 

[0 0 4 7] *fc % «HB#K-y KttSSiB7""* : F*tt 

»cEKr*ci:u:«i:y» &£iB7nannm % & 

©BfflWc*46*WIBK'y httSSB 7 

<DT\ £ttWK*©*ft&tf&t!t£ <fc y fiff Kfif 3 C £ 

IMEOJ:y-Ji©lRl±fl«RWEt3!):*. 
[0®©BS*&Itt(!i§] 

[0 1 ] *^0®^B^ga<D-g|3^»rE0o 

[El 2] £l*ttffl(c£l7«&23^iraaH$ttfcBr 

E0 O 

[0 3 ] ft 1 Sttftl(C£tf3ft 2 ^ffifC«<D-gi5W^± 

[04] nimmictsitzm!!&£&xo>wtigika> 

[05] «2^Mc£l7«%8^<8Hffttfcffiii 

So 

[06] B2HS(i<JlJlCfctT57 l 6ffilirtS(D-gP^±E 
[07] ^5l5OMSB^g«(OBiE0o 

[08] mt<Dmmmw.<o-®®*.mmo 

2 mm& 

3 fl,J5WJf 

4 SHfi 

6 mam m2mma 

7 htt&S 

8 t6;S 



[01] 



[02] 
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[0 3] [04] [05] 




